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酰胺直接还原烷基化反应应用于()-morusimic acid D 的高效不对称全合成中的




接还原烷基化-还原的方法，并将其应用于()-morusimic acid D 的高效不对称全
合成中。在叔酰胺直接还原烷基化转化为酮反应中，叔酰胺经 Tf2O/ DTBMP 原
位活化后，与格氏试剂反应生成亚胺 中间体，进而水解得到酮。在叔酰胺直接


























()-asperlicin C 和(+)-asperlicin E 的对映选择性全合成。在此路线中，利用低价
钛（LVT）参与的方法高效地构造了喹唑啉酮结构，合成了 asperlicin C；利用绿
色、价廉、易制备的 DMDO 参与的氧化串联反应替代已报道的光化学方法，方
便地实现了 asperlicin C 到 asperlicin E 的一步转化。 
 
 
关键词： 碳-碳键形成  酰胺活化  叔酰胺  -取代叔胺  酮  (−)-morusimic 


















The development of atom-economical, step-economical, and redox-economical 
synthetic methods, and construction of organic molecules in operationdly simple, 
efficient and environmentally friendly manners are two major objectives in modern 
organic synthesis. In this thesis, we studied the direct conversion of common tertiary 
amides to ketones, the direct reductive alkylation of tertiary amides and the 
enantioselective total synthesis of ()-morusimic acid D, and the enantioselective total 
synthesis of quinazolinone alkaloids asperlicins C and E. The main results and 
observations are outlined as follows: 
First, based on in situ activation of tertiary amides with trifluoromethanesulfonyl 
anhydride (Tf2O), a direct transformation of common tertiary amides into ketones 
and a direct method for the reductive alkylation of tertiary amides by addition of 
organometallic reagents have been achieved. The direct transformation of tertiary 
amides into ketones was achieved by the deaminative alkylation with Grignard 
reagents, which features employment of common amides as convenient and reliable 
acylating reagents compared with the expensive and famous Weinreb’s amides. This 
method can also be used for the deacylation of amides, widely used protecting forms of 
amines, to release free amines. Additionally, by the direct reductive alkylation, a 
alkyl-group is directly introduced to tertiary amides, which opens an entry to 
-substituted tertiary amines. Through the improved application of this methodology, 
the concise stereoselective synthesis of piperidine alkaloid (−)-morusimic acid D was 
achieved. 
 
On the other hand, we established a procedure—economical method for the 
















and E. Starting from L-tryptophan, the synthesis of asperlicin C has been achieved in 
three steps with 59.0% overall yield, which features the low-valent titanium (LVT: 
TiCl4-Zn combination)-mediated reductive cyclization of o-nitrobenzamide to 
construct the (3H)-quinazolin-4-one moiety. Then asperlicin C was converted, in 
one-pot, into asperlicin E with 18.9% overall yield (4 steps) by dimethyl dioxirane 
(DMDO)-mediated tandem reactions. The use of DMDO as a green, cheap, and easily 
available oxidant to replace the photochemical method renders the synthesis of 
asperlicin E experimentally convenient. Asperlicins C and E are two kinds of the 
non-peptide antagonist of CCK. 
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Ac acetyl / 乙酰基 
Ar aryl / 芳基 
Bn benzyl / 苄基 
Boc 
CCK 
t-butoxycarbonyl / 叔丁氧羰基 
cholecystokinin / 胆囊收缩素 
m-CPBA m-chloroperoxybenzoic acid / 间氯过氧化苯甲酸 
DCC dicyclohexylcarbodiimide/ 二环己基碳二亚胺 
DCM dichloromethane / 二氯甲烷 
DIBAL-H diisobutylaluminum hydride / 二异丁基氢化铝 
DMAP 4-N,N-dimethylaminopyridine / 4-N,N-二甲氨基吡啶 
DMF N,N-dimethylformamide / N,N-二甲基甲酰胺 
DMP Dess-Martin periodinane / Dess-Martin 高价碘化合物 
DMSO dimethylsulfoxide / 二甲基亚砜 




LDA lithium disopropylamide / 二异丙基氨基锂 
LHMDS bis(trimethylsilyl)amine lithium / 六甲基二硅基氨基锂 
Ms methylmethanedisulfonyl / 甲烷磺酰基 
Ph phenyl / 苯基 
Py (pyr) pyridine / 吡啶 
2-F-Py  2-fluoropyridine / 2-氟吡啶 
TBS (TBDMS) t-butyldimethylsilyl / 叔丁基二甲基硅基 


















trifluoroacetic acid / 三氟乙酸 
trifluoromethanesulfonyl anhydride / 三氟甲磺酸酐 
THF tetrahydrofuran / 四氢呋喃 
TMS trimethylsilyl / 三甲基硅基 
TMSOTf trimethylsilyl triflate / 三氟甲磺酸三甲基硅酯 
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